Changes in memory and synaptic plasticity induced in male rats after maternal exposure to bisphenol A.
Bisphenol A (BPA), a component of polycarbonate and epoxy resins, has been reported to adversely impact the central nervous system, especially with respect to learning and memory. However, the precise effect and specific mechanisms have not been fully elucidated. In the present study, pregnant Sprague-Dawley rats were orally administered with BPA at 0.05, 0.5, 5 or 50mg/kg·body weight (BW) per day from embryonic day 9 (E 9) to E 20. We examined the effects of maternal BPA exposure on memory and synaptic structure in the hippocampus of male offspring at postnatal day (PND) 21. Maternal BPA exposure significantly affected locomotor activity, exploratory habits, and emotional behavior in open field test, and increased reference and especially working memory errors in the radial arm maze during the postnatal developing stage. Maternal BPA exposure had an adverse effect on synaptic structure, including a widened synaptic cleft, a thinned postsynaptic density (PSD), unclear synaptic surface and disappeared synaptic vesicles. Furthermore, maternal BPA exposure decreased the mRNA and protein expressions of synaptophysin, PSD-95, spinophilin, GluR1 and NMDAR1 in the hippocampus of male offspring on PND 21. These results showed that fetal growth and development was more sensitive to BPA exposure. The decreased learning and memory induced by maternal exposure to BPA in this study may be involved in synaptic plasticity alteration.